With the rising number of total knee arthroplasties being performed annually, the number of complications associated with this procedure will also continue to rise. The most common reasons for revision include infection, instability, and aseptic loosening. Fortunately, wound complications are rare, and in this case report, we describe the development of a well-differentiated squamous cell carcinoma, keratoacanthomatous type, within the surgical incision of a total knee arthroplasty several months after the index procedure.
Introduction
Total knee arthroplasty (TKA) is one of the most common orthopedic procedures, with patient satisfaction rates ranging from 80% to 100% [1] . The number of TKAs performed each year is increasing, with an estimated 3 million procedures per year by 2030 [2] . With an increase in TKA procedures also comes an increase in complications. The most common reasons for revision include infection, instability, and aseptic loosening [3] . Fortunately, wound complications are rare, affecting approximately 0.33% of TKAs in one registry [4] .
Squamous cell carcinoma (SCC) accounts for up to 20% of skin cancers [5] . SCC, keratoacanthoma type (KA), is considered a form of well-differentiated SCC. With various proposed etiologies, KA presenting within a surgical scar is rare. We present a case report describing the development of KA within a surgical incision a few months after an uneventful TKA.
Case history
The patient is a 65-year-old male who underwent a routine TKA without perioperative complications. He had no history of trauma or infection involving that knee before TKA. Intraoperatively, blood loss was documented to be 100 mL, and tourniquet time was 46 minute at 250 mm Hg. General anesthesia with an adductor canal block was administered. Wound closure included 0-vicryl for the medial parapatellar arthrotomy, 2-0 vicryl subcutaneously, and staples for skin. A standard waterproof bandage was used for the dressing and was maintained until his first postoperative appointment. There were no postoperative complications, and the patient was discharged home on day zero after meeting physical therapy goals. Medications for pain control and DVT prophylaxis were provided to the patient.
At his 2-week postoperative visit, the staples were removed, and the wound was clean, dry, and intact without signs of infection. His examination was unremarkable, and there were no concerns. At 6 weeks, he was back to his normal activities of daily living without any complaints with a range of motion of 0 -125 .
At 4 months postoperatively, the patient presented for evaluation of a lump that had developed on his TKA incision approximately 2 weeks prior. An ultrasound ordered by his primary care physician reported "mass-like area of subcutaneous thickening likely reflecting granulation tissue." The lesion was a 1 cm Â 1 cm, round, raised nodule located within the previous midline TKA incision at the level No author associated with this paper has disclosed any potential or pertinent conflicts which may be perceived to have impending conflict with this work. of the joint line with a central keratin plug (Fig. 1) . It was not friable, and it did not bleed. There was no erythema or drainage. Stability and range-of-motion testing of his knee was unchanged from previous testing. There was no effusion, and the patient reported 0/10 pain. The patient denied any fevers, chills, or night sweats. He denied any trauma to the knee. Radiographic evaluation revealed wellingrown components without signs of failure. Inflammatory markers showed an erythrocyte sedimentation rate of 12 mm/h and C-reactive protein of 4.4 mg/L, not meeting cutoff criteria for aspiration. The presence of this lesion annoyed the patient, and he wanted it removed. Given the appearance and location of the lesion, the decision was made to move forward with surgical excision and send the tissue to pathology for diagnosis.
The patient was taken back to the operating room the following week. The entire area was excised in an elliptical fashion with margins and sent to pathology. There was healthy-looking subcutaneous tissue beneath the lesion, and there was no violation of the retinaculum. The area was then closed with 2-0 nylon in a tensionfree manner. Standard dressings were used and maintained until his first postoperative appointment. The surgical pathology report was finalized a few days after surgery and revealed "well-differentiated KA." At his 2-week postoperative visit, the sutures were removed, and his incision was well healed without signs of infection (Fig. 2) . He followed up with a dermatologist who recommended no further treatment and continues to be without recurrence nearly 1 year later (Fig. 3) . Discussion SCC has previously been described to occur in various situations, some of which include traumatic scar lesions, skin graft donor sites, burn scars, and osteomyelitis [6] [7] [8] [9] . KA typically presents as a rapidly growing, pink-skin-colored nodular growth with a central keratin plug. The exact origin of this growth is unknown. Prior literature has proposed ultraviolet-light exposure, genetics, carcinogens, immunosuppression, and trauma as etiologies [10] . Considered a variant of well-differentiated SCC, it is reported that up to 25% of KAs can undergo malignant transformation [5, [11] [12] [13] . Pathologic differentiation between well-differentiated SCC and keratoacanthomas can be challenging. Various treatments include medical management, intralesional chemotherapy, curettage and destruction, and complete excision. Given the morphologic similarities to SCC, surgical excision is a common treatment [11] .
Marjolin's ulcer, in contrast, typically refers to malignant transformation that develops within chronic wounds, typically burn scars [14] . Typical malignancies that occur include SCC, basal cell carcinoma, melanoma, and mesenchymal tumors [15, 16] . They can be divided into acute, occurring in less than 1 year, or chronic [16] . Acute Marjolin ulcers are typically basal cell carcinoma, while chronic ulcers are typically SCC [16] .
Our case report describes the development of KA that developed within the surgical incision a few months after an uneventful TKA. To our knowledge, there has been only one other case described where this has occurred after an arthroplasty procedure [17] . Warren and Jim described the case of an 80-year-old man who underwent an uneventful TKA [17] . At 6 weeks after surgery, he developed a raised lesion with a central crater within his surgical scar that was treated with surgical excision. The pathology report revealed a "well-differentiated keratinizing SCC." Our patient developed a similar lesion that was also treated with surgical excision, with the pathology report identifying the lesion as "welldifferentiated KA." KA originating in surgical sites or due to trauma is relatively uncommon; however, the development of KA after Mohs micrographic surgery and excision of scars has been previously reported [18, 19] .
The topic of cancer after hip and/or knee arthroplasty is not a new idea. Previous reviews have looked at the incidence of sarcomas and hematopoietic cancers after arthroplasty and have shown that, although plausible, there is no obvious link [20] . In 2006, Visuri et al critically analyzed the western literature between 1974 and 2003 [21] . They found a total of 46 cases of malignant tumors developing after total hip arthroplasty of which the most were sarcomas (41/46). The total number of cases reported was extremely low when considering the total population involved. Fehring and Hamilton presented a case report of metastatic cholangiocarcinoma as the cause for a painful TKA, citing the importance of considering metastatic disease as part of the painful TKA diagnostic algorithm [22] . Metastasis has also been reported to occur in surgical scars. Buttaro et al [23] describes the case of a 60-year-old male who developed metastasis of a nodular SCC from a laryngeal source that presented as an infected sinus tract within a revision total hip arthroplasty incision 4 months after the procedure. These previous reports center around a metastatic disease associated with arthroplasty cases. Our case report adds to the literature highlighting primary carcinoma as a potential wound complication.
Summary
Although rare, the development of SCC or KA within the surgical incision after TKA should be considered in the differential diagnosis when postoperative soft-tissue complications occur. If diagnosed appropriately, surgical excision of KA with margins is a successful and viable treatment option.
